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PROVISIONAL SPECIFICATION 

"Stable Biocidal Compositions" 



We, FERNZ CORPORATION LIMITED, a New Zealand company of Manu Street, 
Otahuhu, Auckland, New Zealand, do hereby declare this invention to be described in the 
following statement: 
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The present invention relates to pesticidal compositions, their preparation and their 

use. 

More particularly the present invention relates to multiple active ingredient 
formulations of a kind where for stability purposes different environments are required 
for at least two of the active ingredients. A particular area of interest in stable formulations 
are those of formulations of biocides useful in controlling nematodes, trematodes, flukes, 
and/or ecto-parasites. In this respect the mode of administration of such a formulation 
(whether after aqueous dilution or not) is not critical to the invention. 

For instance, when in an aqueous phase pH requirements for stability differ 
significantly, eg; a low pH is required for levamisole and a neutral pH is required for 
abamectin, an ML. Also of the common anthelmintics, levamisole salts are usually much 
more soluble than morantel salts in aqueous systems, M.L anthelmintics are generally 
more soluble in organic systems than aqueous systems and benzimidazoles are sparingly 
soluble. 

It is known that simultaneous administration of levamisole and mebendazole [E M 
Bennet, C Behm, and C Bryant, Int J Parasitology, 1978, 8, 463-466] enhances the 
anthelmintic activity of benzimidazoles. New Zealand Patent 208288 discloses 
compositions which contain levamisole and at least one substituted benzimidazole 
carbamate. 

Anderson et al in "Mixtures of Anthelmintics: A Strategy Against Resistance" 
AustraHan Veterinary Joumal, Vol 65, No.2, February 1988, Pages 62-64 suggested that 
where multiple resistance to broad spectrum nematocides had arisen, treatment with 
mixtures of nematocides provided effective control of the nematode infections sufficient 
for use in resistance preventative programs. Hence the need now, much later than 1988, 
for combined active formulations. 

Ancare formulated a double active anthelmintic of levamisole and niclosamide in 
paraffin oil (LEVITAPE™) to target both tapeworm and roundworm found any water 
contamination rendered the product too viscous to use. They tried PEG 6000 wax 
encasement of niclosamide to protect it fi-om water to no avail. They even tried a detergent 
based mixture of niclosamide and levamisole but whilst stable it was not safe nor easy to 
use as a oral drench. 

Ancare found that combining benzimidazole drenches with levamisole drenches 
results in an unstable product due to the different pH values needed to maintain the 
stability of the individual products. Often, on standing for an hour or two the drenches 
separate out with the levamisole on top and the benzimidazole left as a sludge on the 
bottom. It these are not thoroughly mixed again before use the animal may be under or 
overdosed. A possible consequence of underdosing with the benzimidazole is the build 
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up of a parasite resistant to the benzimidazole. 

Merck NZ 183847 discloses avermective anthelmintic compounds for parenteral 
administration where they may be carried by a vegetable oil such as peanut oil, cotton 
seed oil and the like. 

Sankyo NZ 199817 refers to oral formulations of two or more anthelmintics where 
one is a macrolide ("ML") anthelmintic and another may be, for example, a benzimidazole 
(eg; albendazole), a salicylamide (eg; miclosamide) or an isoquinoline compound (eg; 
praziquantel). Such formulations are not exemplified by any storage stable formulation 
although reference is made to formulation as an aqueous solution, as a solution in another 
suitable non-toxic solvent or as a suspension or dispersion incorporating a suspension aid 
and a wetting agent (eg; bentonite) or other constituents. 

Doramectin is available from Pfizer as DECTOMAX™ as parenteral formulation 
of sesame oil and ethyl oleate. 

Ashmont NZ 280085/280134 discloses injectable ML anthelmintic formulations 
(eg; abamectin or ivermectin) where a alcohol (such as benzyl alcohol - long since used 
as a preservative in injectable formulations) acts as a co-solvent with a vegetable oil 
vehicle (eg; soyabean oil, sesame oil or com oil). Thfe optionaLinclusion of ethyl oleate 
is also disclosed. : 

Ashmont further discloses (w/w %) a formulation.as follows; 

ML anthelmintic active : 0.5 to^5%* w/w 

benzyl alcohol 1 to 30% w/w-^ 

vegetable oil to 100% w/w 

ethyl oleate zero or 5 to 30% w/w 

The present invention is directed to compositions having at least two actives each 
usable as an anthelmintic active (albeit with a different spectmm of efficacy with respect 
to nematodes, trematodes, flukes, etc.) and preferably involving other therapeutic agents. 

As used herein the term "anthelmintic" and derivatives thereof shall encompass, 
where the context allows any one or more of a nematocidal, trematoeidal and flukicidal 
active compounds. Where the context so allows "pestocidal" and derivatives thereof shall 
include any such anthelmintic and any ectoparacidal compound. Where the context allows 
"ectoparacidal" shall include compounds effective against any one or more of ticks, lice, 
flies, et al. 

In a first aspect the present invention consists in a preferably storage stable 
composition (whether as a concentrate for aqueous dilution or otherwise) comprising or 
including 

up to 25% w/v of at least one anthelmintic (hereafter "first anthelmintic active(s)") 
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chosen from the class of at least partly oil soluble anthelmintic actives, 

1 to 60% w/v of at least one oil (vegetable or mineral) in which said first 
anthelmintic active(s) is (are) at least substantially soluble, 

0 - 5% w/v of a cosolvent for said first anthelmintic active(s), 

1 to 15% w/v of an emulsifying agent, 

0 to 20% w/v of at least one further anthelmintic active (hereafter "second 
anthelmintic active(s)") not substantially soluble in said oil(s) which is (i) dissolved in 
said water and/or (ii) suspended in said water, 

and, 

water, 

said composition having an organic phase of said oil(s) with at least most of said 
first anthelmintic active(s), said organic phase being emulsified in an aqueous phase of 
said water and said second anthelmintic active(s). 

Preferably additional active ingredients are included in said composition whether 
in said organic phase or said aqueous phase or a mixture of them both. 

In one preferred fomi of the present invention an additional active ingredient may 
be included in such a way that the composition is a supo-emulsion. 

In another aspect the present invention consists in a storage stable pesticidal 
composition having an organic phase and an aqueous phase, said organic phase being of 
an oil which includes at least one active ingredient (and optionally a co-solvent for said 
active ingredient) and an aqueous phase including a second active ingredient which is 
substantially insoluble in said organic phase wherein the presence of an emulsifying agent 
and/or anti-flocculants ensures stability of the two phases with the organic phase as an 
emulsion within said aqueous phase. 

Preferably said composition includes still further actives which as particles or as 
liquid globules are suspended in one or other or both of said phases. For instance 
preferably said first active may be a broad spectrum anthelmintic such as an ML 
anthelmintic (eg; abamectin) and said second active is a water soluble active capable of 
killing nematodes such as levamisole. An additional active or additional actives may 
includes one or more of suitable actives dissolvable or suspendible or emulsifiable in one 
or other of the phases having, for example, an ecto-parasitical effect or a flukicidal effect. 

In another aspect the present invention consists in a pesticidal composition 
(whether as a concentrate for aqueous dilution or otherwise) comprising or including 

at least one active ingredient chosen from the class of macro cyclic lactones 
(hereafter "ML"), 

at least one active ingredient chosen from the tetramisole/levamisole class, 

at least one organic liquid carrier (preferably at least one oil and, optionally, at least 
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one organic co-solvent), and 
water, 

and, optionally, an emulsifying agent or agents, 

wherein said ML active ingredient(s) is(are) at least primarily in the organic liquid 
carrier(s) in solution (hereafter referred to as "the organic phase"), 

and wherein said tetramisole/levamisole class active ingredient(s) is(are) at least 
primarily in solution in the water (hereafter referred to as "the aqueous phase"), 

and wherein said organic phase and said aqueous phase exist in, or can be shaken 
into, the form of an emulsion. 

Optionally a co-solvent is present. Preferably such co-solvent is selected ft-om the 
class of alcohols having multiple carbons (preferably 4 or more) (eg; benzyl alcohol), 
diols and glycol ethers. 

Preferably a third active ingredient is included in the composition. 

In one form preferably said third ingredient (if an anthelmintic) is other than an ML 
anthelmintic and other than an anthelmintic chosen fi-om the tetramisole/levamisole class. 

Preferably said third anthelmintic agent is selected fi^om the group including 
benzimidazoles (eg; albendazole, oxfendazole), praziquantel, 

Preferably said third anthelmintic active ingredient is suspended at least primarily 
in the aqueous phase. 

Preferably said aqueous phase includes at least one suspension agent for said third 
anthelmintic active ingredient. 

In still other aspects the present invention consists in a (preferably storage stable) 
composition (whether as a concentrate for aqueous dilution or otherwise) comprising or 
including 

at least one anthehnintic (hereafter "first anthelmintic active(s)") chosen fi-om the 
class of at least partly oil soluble anthelmintic actives, 

at least one oil (optionally also with an organic co-solvent) in which said first 
anthelmintic active(s) is (are) at least substantially soluble, 

an emulsifying agent, 

water, and 

at least one further anthelmintic active (hereafter "second anthelmintic active(s)") 
not substantially soluble in said oil(s) which is (i) dissolved in said water and/or (ii) 
suspended in said water, 

said composition having an organic phase of said oil(s) with at least most of said 
first anthelmintic active(s) and an aqueous phase of said water and at least most of said 
second anthelmintic active(s). 

Preferably said oil is a vegetable oil or a mineral oil. 
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Preferably said composition includes a third active. 

Preferably said third active is a therapeutic agent such as an antimicrobial and/or 
still further anthelmintic active (eg; flukicide) and/or an ecto-parasite (hereinafter "third 
active(s)"). 

Preferably said third active(s) is primarily disposed within said aqueous phase 
although in other forms of the present invention it may be partitioned between the organic 
and aqueous phases or largely in the organic phase. 

Preferably said second anthelmintic active(s) is dispersed substantially 
homogeneously as a suspension in the water. 

Preferably said composition includes any one or more of the following: 

— a co-solvent which is to form part of said aqueous phase, eg; as maybe 
preferable if the first anthelmintic active(s) is only partially soluble in the 
vegetable oil(s), 

— mineral(s), 

— vitamin(s), 

— antimicrobial(s), 

— antifi'eeze(s), 

— thickening agent(s), 

— anti- foccu 1 ant(s) , 

— pH stabiliser(s). 

Preferably said vegetable oil(s) is selected from the group including soyabean oil, 

Preferably said emulsifying agent is Tween 80 and/or Teric 380. 

Preferably said second anthelmintic active is selected from the group consisting of 
levamisole or tetramisole (if a water phase soluble anthelmintic) or a water phase 
suspendible or dispersible anthelmintic such as a suitable benzimidazole typified by, for 
example, albendazole or oxfendazole. Alternatively said optional third active is a 
dispersed benzimidazole. 

Preferably said cosolvent is selected from the group including high chain alcohols 
(such as benzyl alcohol), diols, glycol ethers, and esters (eg; PMP). 

Preferably said antimicrobial is selected from the group including benzoic acid, 
potassium sorbate and parabens. 

Preferably said minerals are selected from the group including mineral salts or 
chelates, eg; 

Preferably said vitamins are selected from the group including 

Preferably said antifreeze or freezes is or are selected from the group consisting of 
propylene glycol and glycerine. 
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Preferably said thickening agent are selected from the group of cellulose gum, 
xanthum gum, carbapol and algeinates. 

Preferably said anti-flocculants are selected from the group consisting of 
Terasperse 2500 and 4896 (preferably both). 

Preferably said pH stabilisers are selected from the group consisting of citric acid, 
phosphate salts, etc. 

Preferably the or a said organic liquid carrier is an oil. 

Preferably said oil is a vegetable oil. In other forms it is a mineral oil (eg; medium 

grade). 

Preferably said vegetable oil is selected from a group consisting of or including 
soyabean oil, 

In yet a further aspect the present invention is a stable formulation of 
a first active in an organic phase at least primarily of oil(s), 
a second active in an aqueous phase, and 

additional actives in one or other, or both, said organic and aqueous phase(s), 

and wherein said organic and aqueous phases provide a stable emulsion, 

and wherein at least one (and preferably both) of said first and second actives is 
(are) an anthelmintic active. 

Preferably a third active is a suspended active at least primarily in the aqueous 
phase (eg; an anthelmintic or ectoparasiticide). 

Preferably an emulsifying agent assists in the stability of the emulsion. 

In a further aspect the invention consists in a method of formulating an 
anthelmintic composition of a kind having 

at least one anthelmintic (hereafter "first active(s)") chosen from the class of (at 
least partly) oil soluble anthelmintic actives, 

an oil or oils in which said first active(s) is (are) at least substantially soluble, 

optionally a cosolvent for said first active(s), 

an emulsifying agent, 

at least one further anthelmintic active (hereafter "second active(s)") not 
substantially soluble in said oil(s), 
optional anti-flocculant(s), 
and, 
water, 

said method comprising or including the steps of 

(I)(a) providing a mix of said first active ingredient, the oil(s), the optional co- 
solvent(s) and the emulsifying agent(s), 
(b) providing a mix of said second active ingredient the water, and the optional 
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anti-flocculaiit(s), and 
(II) by mixing at least the mixes of (I)(a) and (I)(b) fomiing an emulsion with 

at least most of said first active in the'oil(s) and at least most of the second 

active in the aqueous phase. 
In yet a further aspect the invention consists in an anthelmintic composition so 

made. 

In still other aspects the invention is a method of treating mammals for pests 
which involves (whether with dilution or not) administering or having self administered 
to such mammals effective amounts of active(s) of compositions of the present invention. 

In still a further aspect the invention consists in the use of an anthelmintic 
composition of any of the kinds previously defined. 

In some forms said use is as an oral, a pour-on or as a parenteral composition 
(preferably with an anthelminticly effective amount of each active). 

Preferred formulations of the present invention comprise: 

Component 1 - water insoluble but mostly or completely oil soluble anthelmintic 

active. 

Component 2 - An oil (vegetable or mineral) 
Component 3 - an emulsifying agent 
Component 4 - water 

Component 5A, 5B, etc, - Additional active(s) of which at least one is preferably 
an anthelmintic active. This or these can be either dissolved in the water phase (such as 
Levamisole) or suspended in the water phase (such as Albendazole) if insoluble, or both 
(eg; Levamisole and Albendazole). 

The water insoluble active is dissolved in the oil, which is emulsified in water. The 
oil protects the active against the pH or constituents present in the water phase. 

Additional components can be added to this basic formulation. 

Addition 1 - if component 1 is only partially soluble in the oil phase then a co- 
solvent may be necessary (eg; an organic co-solvent). 

Addition 2 - MineralsA^itamins 

Addition 3 - An antimicrobial. 

Addition 4 - Antifireezes. 

Addition 5 - Thickening agents. 

Addition 6 - Anti-flocculants. 

Addition 7 - pH stabilisers. 
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Preferred components and their concentration ranges and examples are set out i 
Table 1. 



Table 1 


Function 


Examples 


% WA/ 


Component 1 


Active 


Abamectin 


0 - 25% 


Component 2 


Vegetable Oil 
Mineral Oil 


Soya bean 
Medium Grade 


1 - 60% 
1 - 60% 


Component 3 


Emulsifying Agent 


Tween 80 
Teric 380 


1 - 15% 


Comoonent 4 


VVClld 




To Volume 


Comoonent 
5A, 5B, etc. 


AHH it ional OrtfKalminf 

rAuuiiiui idi aiuneiminiic 
Water soluble 
Water Insoluble 


Levamisole 
Albendazole 


0-15% 
0 - 20% 


Addition 1 


Co-Solvent 


Includes high chain Alcohols 
(such as Benzyl Alcohol), diols 
such as PMP (promyristyl 
propionate). Glycol Ethieirs and 
Esters 


0 - 5% 


Addition 2 


Minerals 


Mineral salts or chelates 




Addition 3 


Antimicrobials 


Benzie Acid, Potassium 
Sorbate and Parabens 


0-1% 


Addition 4 


Antifreeze 


Propylene Glycol. Glycerine 


0 - 5% 


Addition 5 


Thickening Agents 


Cellulose Gum. Xahthum Gum. 
Carbapol and Algeinates 


0 - 3% 


Addition 6 


Anti-flocculants 


Terasperse 2500 
and 4896 


0 - 7% 


Addition 7 


pH Stabilisers 


Citric Acid, 
Phosphate salts etc. 


0 -05% 



Preferred actives by reference to activity are now tabulated. 



Compound 


EFFICACY 




Nematodes 


Trematodes 


Flukes - 


Ecto-parasites 
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Compound 


EFFICACY 











































In the following examples all percentages are weight to volume. These examples 
show various fomiulations directed to a resistence strategy which nevertheless are stable 
and may have additional therapeutic and/or active inclusions. 

EXAMPLE 1 
CombinatioM Abamectiini/LevamisoEe Breiaclhi 



Abamectin 
Tween 80 
Benzyl Alcohol 
Propylene Glycol 
Na2HP04 
Citric Acid 
Levamisole HCL 
Sodium Selenate 
Water 



0.20 % w/v 
8.00 % w/v 
3.00 % w/v 
20.00 % w/v 
1.03 % w/v 
0.29 % w/v 
8.00 % w/v 
0.24 % w/v 
To Volume % w/v 



This was formulated as follows at ambient temperature. 

Mix 1 - Dissolved Abamectin in Benzyl Alcohol, mixed in Tween and Propylene 
Glycol. 

Mix 2 - Dissolved Levamisole, Na^HPO^, Citric acid and Selenate in water. 
« Combined mix 1 and 2. 

This resultant formulation was physically stable but considered too thin. 



EXAMPLE 2 
CombinatiosB Abamectim/Levamisole Drench 
Abamectin 0.20 % w/v 

Tween 80 8.00 % w/v 

Benzyl Alcohol 3.00 % w/v 

Propylene Glycol 20.00 % w/v 
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Na2HP04 1 .03 % w/v 

Citric Acid 0.29 % w/v 

Levamlsole HCL 8.00 % w/v 

Sodium Selenate 0.24 % w/v 

Cellulose Gum CMC 0.50 % w/v 

Water To Volume % w/v 

This was formulated as follows; 

• Mix 1 - Dissolved Abamectin in Benzyl Alcohol then add Tween. 

• Mix 2 - Dissolved Levamisole, Na2HP04, Citric acid and Selenate in water. 

• Mix 3 - Dispersed thickener in Propylene glycol. 

• Combined Mix 2 and 3 then added Mix 1 . 

EXAMPLE 3 
Combination Abamectin/Levamisole Drench 

Abamectin 0.20 % w/v 

Tween 80 8.00 % w/v 

Benzyl Alpohol 3.00 % w/v 

Propylene Glycol > 20.00 % w/v 
NasHPO^ 1.03% w/v 

Citric Acid 0.29 % w/v 

Levamisole HCL 8.00 % w/v 

Sodium Selenate 0.24 % w/v 

Water To Volume % w/v 

EXAMPLE 4 
Combination Abamectin/Levamisole Drench 

Abamectin 0.20 % w/v 

Tween 80 8.00 % w/v 

Benzyl Alcohol 3.00 % w/v. 

Propylene Glycol 20.00 % \v/v 

Na2HP04 1.03 % w/v^ 

Citric Acid 0.29 % w/v 

Levamisole HCL 8.00 % w/v 

Sodium Selenate 0,24 % w/v 

Water To Volume % w/v 



The low pH of these formulations 2, 3 and 4 (pH<4) was identified as unsuitable 
for long the long-term stability of Abamectin. These completely aqueous formulation 
approaches were then stopped and it was decided to use a vegetable oil to attempt to 
encapsulate the Abamectin and possibly protect if from the low pH of the water phase. 

EXAMPLE 5 

Combination Abamectiii/Albeinidazole/Levamisole DremcSi 



Abamectin 


0.10 % w/v 


Albendazole 


2.50 % w/v 


Benzyl Alcohol 


3.00 % w/v 


Teric215 


10.0 % w/v 


Teric216 


10.0 % w/v 


Propylene Glycol 


3.00 % w/v 


Na2HP04 


1.05% w/v 


Citric Acid 


1.21 % w/v 


Levamisole HCL 


3.75 % w/v 


Sodium Selenate 


0.12 % w/v 


Cobalt EDTA 


0.36 % w/v 


Soyabean Oil 


3.00 % w/v 


Xanthum gum 


0.32 % w/v 


Water 


To Volume % w/v 



This was formulated as follows: 

° Mix 1 - Dissolve Abamectin in Benzyl Alcohol. Mix in Terics. 
o Mix 2 - Dissolve Levamisole, Co-ETDA, Citric acid, Na2HP04 and Selenate in 
water. 

« Mix 3 - Disperse Xanthum gum in Propylene glycol then add 5% of water to form 
gel. 

° Combine Mix 1 and 2. Added Albendazole. Then added Mix 1. 

This formulation after 2 months accelerated stability assays shows that the Abamectin was 
degrading. The physical stability of this formulation was also poor with Albendazole 
flocculating out and with the oil phase showing evidence of curdling. 
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EXAMPLE 6 



Combination Abamectin/Albendazoie/Levamisole Drench 



Abamectin 


0.10 % w/v 


Albendazole 




Benzyl Alcohol 


3 00 % w/v 


TeriG 215 


1 0 0 % w/v^ 


Teric 216 


1 0 0 % w/v 


Propylene Glycol 


3 00' % w/v 


Na2HP04 


1 .05 % w/v 


\^\U iLr MCiU 


1 .21 % w/v 


Levamisole HCL 


3.75% w/v 


Sodium Selenate 


0.12% w/v 


Cobalt EDTA 


0.36 % w/v 


Soyabean Oil 


3.00 % w/v 


Xanthum gum 


0.32 % w/v 


Water 


To Volume % w/v 



This foiTOulationiikelhat of Example .6 after 2 month"accelerated stability assays 
also showed that Abamectin w^s degrading. The physical stability of this formulation was 
also poor with Albendazole flocculating out and with the oil phase showing evidence of 
curdling. - 

To prevent such flocculation Terasperse 4896 and Terasperse 2500 were then 
trialed. These theoretically coat the Albendazole and improve the solubility in water. 

Teric 380, a more appropriate emulsifying agent for stable vegetable oil emulsions. 

The percentage of the oil phase was increased to 10% to increase the partition 
between the oil/water phase possibly improve Abamectin stability. 

EXAMPLE? 

Combination Abamectin/AIbendazoIe/Levamisole Drench 

Abamectin o.lO % w/v 

Albendazole 1. 90-% w/v 

Benzyl Alcohol 3.00 % w/v 

Terasperse 4896 1 .00 % w/v 

Terasperse 2500 2.00 % w/v 

Teric 380 5.00 % w/v 

Propylene Glycol 3.00 % w/v 



Levamisole HCI 
Sodium Selenate 
Cobalt EDTA 
Soyabean Oil 
Xanthum gum 
Water 



4,00 % w/v 
0.12 % w/v 
1 .50 % w/v 
10.00 %w/v 
0.20 % w/v 
To Volume % w/v 



This was formulated as follows: 

o Mix 1 - Dissolved Abamectin in Benzyl Alcohol. Mixed in Teric 380. 

o Mix 2 - Added Albendazole and Terasperses to water. Added Levamisole, Co- 

ETDA. Citric acid and Selenate. 
o Mix 3 - Dispersed Xanthum gum in Propylene glycol then added 5% of water to 

form gel. 
<=> Combined Mix 1, 2 and 3. 

This formulation gave no flocculation but the oil phase readily separated out. 

The oil/water phase required further stabilisation. A series of water/oil/emulsifier 
blends were prepared to optimise this aspect of the formulation. Tween 80 was also trialed 
as a possible alternative emulsifier to Teric 380. All formulations were stored at ambient. 



EXAMPLE 8 
OilAVater Blemds 
Tween 80 1 0.0 % w/v 

Soyabean Oil 1 0.0 % w/v 

Water To Volume % w/v 



This was prepared as a simple mixture but the emulsion broke after 4 hours. 

EXAMPLE 9 
OilAVater Blemds 
Teric 380 5.0 % w/v 

Soyabean Oil 10.0 % w/v 

Water 85.0 % w/v 



This straight blend broke after 2 days. 




EXAMPLE 10 
OilAVater Blends 

TweenSO 10.0 %w/v 

Soyabean Oil 50.0 % w/v 

Water 40.0 % w/v 

This straight blend emulsion broke after 4 days. 

EXAMPLE 11 
OilAVater Blends 

Teric 380 5.0 % w/v 

Soyabean Oil 50.0 % w/v 

Water 45.0 % w/v 

This straight blend emulsion broke after 25 days. 

As a result we concluded that. 

Teric 380 was the better emulsifier,;,and^ ^ 

the higher concentration of oil.emulsion was the most stable option. Therefore we 
decided to trial with oil at from 35 to 60%-w/v. 



EXAMPLE 12 
40% Soyabean Oil 



Abamectin 


0.10 % w/v 


Albendazole 


1.90 % w/v 


Benzyl Alcohol 


3.00 % w/v 


Terasperse 4896 


1.00 % w/v 


Terasperse 2500 


2.00 % w/v 


Teric 380 


5.00% w/v 


Propylene Glycol 


3.00 % w/v 


Levamisole HCI 


4.00 % w/v 


Sodium Selenate 


0.12 % w/v^ 


Cobalt EDTA 


1.50 % w/v 


Soyabean Oil 


40.00 % w/v 


Xanthum gum 


0.30 % w/v 


Water 


To Volume % w/v 



This "was formuiated as foiiows at ambient temperature. 

Mix 1 - Dissolved Abamectin in Benzyl Alcohol. Mixed in Teric 380. 
o Mix 2 - Added albendazole and Terasperses to water. Added levamisole, Co- 

ETDA, Citric acid and Selenate. 

Mix 3 - Dispersed Xanthum gum in Propylene glycol then added 5% of water to 
form gel. Combined Mix 1, 2 and 3. 

With this formulation we found no flocculation occurred or separation of the oil 
was observed. This batch has remained stable after being recycling between 4°C, ambient 
and30°C for 6 months. 

Although formulation of Example 12 was showing indications of suitability another 
formulation option was tested. Xanthum Gum was replaced with Alginate as a alternative 
thickener. 

EXAMPLE 13 

Combination Abamectin/Albendazole/Levamisole Drench with alginates 



Abamectin 


0.10 % w/v 


Albendazole 


1 .90 % w/v 


Benzyl Alcohol 


3.00 % w/v 


Terasperse 4896 


1 .00 % w/v 


Terasperse 2500 


2.00 % w/v 


Teric 380 


5.00 % w/v 


Propylene Glycol 


3.00 % w/v 


Levamisole HCL 


4.00 % w/v 


Sodium Selenate 


0,12% w/v 


Cobalt EDTA 


1 .50 % w/v 


Soyabean Oil 


10.00 % w/v 


Alginate (KelcoHd) 


0.20 % w/v 


Water 


To Volume % w/v 



Formnlatimg Order: 

° Mix 1 - Dissolved Abamectin in Benzyl Alcohol. Mixed in Teric 380. 

Mix 2 - Added Albendazole and Terasperses to water. Added Levamisole, Co- 

ETDA, Citric acid and Selenate. 
° Mix 3 - Dispersed Alginate in Propylene glycol then added 5% of water to form 

gel. 

° Combined Mix 1, 2 and 3. 
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Findings: 

Product appeared stable but a rapid viscosity drop with time was observed. This 
was followed by eventual slight separation of the water phase in long term stability 
samples. 

EXAMPLE 14 
Increasing Active Loading 



Abamectin 


0.10% w/v 


Albendazole 


2.38 % w/v 


Benzyl Alcohol 


3.00 % w/v 


Terasperse 4896 


1 .00 % w/v 


Terasperse 2500 


2.00 % w/v 


Teric 380 


5.00 % w/v 


Propylene Glycol 


3.00 % w/v 


Levamlsole HCL 


3.75 % w/v 


Soyabean Oil 


40.00 % w/v 


Xanthum gum 


0.30 % w/v 


Water, 


To Volunne % w/v 



Formulating Order: 

Mix 1 - Dissolved Abamectin in Benzyl Alcohol. Mixed in Teric 380. 

Mix 2 - Added Albendazole and Terasperses to water. Added Levamisole and 

Citric Acid. 

Mix 3 - Dispersed Xanthum gum in Propylene glycol then added 5% of water to 
form gel. 
• Combined Mix 1, 2 and 3. 

Findings: 

Product stable under a accelerated stability programme. 

The robustness of this formulation concept was examined by substituting 
Albendazole with Oxfendazole and increasing active loading. 

EXAMPLE 15 
Substituting Albendazole with Oxfendazole 

Abamectin 0.10% w/v 

Oxfendaz I 2.26% w/v 

Benzyl Alcohol 3.00 % w/v 



- 18- 



Terasperse 4896 1 .00 % w/v 

Terasperse 2500 2.00 % w/v 

Teric 380 5.00 % w/v 

Propylene Glycol 3.00 % w/v 

Levamisole HCL 3.75 % w/v 

Soyabean Oil 40.00 % w/v 

Xanthum gum 0.30 % w/v 

Water To Volume % w/v 

Formulated similarly to Example 14. 



Findings: 3 3 g 

• Product stable under a accelerated stability programme. 



EXAMPLE 16 
Increasing Active Loading 



Abamectin 


0.10% w/v 


Albendazole 


5.00 % w/v 


Benzyl Alcohol 


3.00 % w/v 


Terasperse 4896 


2.00 % w/v 


Terasperse 2500 


4.00 % w/v 


Teric 380 


5.00 % w/v 


Propylene Glycol 


3.00 % w/v 


Levamisole HCL 


3.75 % w/v 


Soyabean Oil 


35.00 % w/v 


Xanthum gum 


0.30 % w/v 


Water 


To Volume % w/v 



Prepared similarly to Example 14. 
Findings: 

• Product stable under a accelerated stability programme. 
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